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a b s t r a c t
This paper outlines ﬁve principles for effective practice of knowledge exchange, which when applied,
have the potential to signiﬁcantly enhance the impact of environmental management research, policy
and practice. The paper is based on an empirical analysis of interviews with 32 researchers and stake-
holders across 13 environmental management research projects, each of which included elements of
knowledge co-creation and sharing in their design. The projects focused on a range of upland and
catchment management issues across the UK, and included Research Council, Government and NGO
funded projects. Preliminary ﬁndings were discussed with knowledge exchange professionals and aca-
demic experts to ensure the emerging principles were as broadly applicable as possible across multiple
disciplines. The principles suggest that: knowledge exchange needs to be designed into research; the
needs of likely research users and other stakeholders should be systematically represented in the
research where possible; and long-term relationships must be built on trust and two-way dialogue
between researchers and stakeholders in order to ensure effective co-generation of new knowledge. We
found that the delivery of tangible beneﬁts early on in the research process helps to ensure continued
motivation and engagement of likely research users. Knowledge exchange is a ﬂexible process that must
be monitored, reﬂected on and continuously reﬁned, and where possible, steps should be taken to ensure
a legacy of ongoing knowledge exchange beyond initial research funding. The principles have been used
to inform the design of knowledge exchange and stakeholder engagement guidelines for two interna-
tional research programmes. They are able to assist researchers, decision-makers and other stakeholders
working in contrasting environmental management settings to work together to co-produce new
knowledge, and more effectively share and apply existing knowledge to manage environmental change.
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction
The last twenty two years since the Earth Summit in Rio in 1992
have seen a proliferation in environmental management research
that can be used to guide policy and practice (Fazey et al., 2005;
Felton et al., 2009; Lawler et al., 2006). However, simply creating
and accumulating more knowledge does not necessarily translate
into better practice (Fazey et al., 2014). The extent to which
knowledge generated through research is likely to inform policy
and practice depends on its relevance, legitimacy and accessibility
(Leviton and Hughes, 1981; Pullin and Knight, 2001; Pullin et al.,
2004; Contandriopoulos et al., 2010; Stringer and Dougill, 2013).
These aspects in turn depend on how knowledge is produced,
shared with and between those whomight use it, translated and/or
transformed as it is shared, and the social context in which people
learn about new knowledge (Reed et al., 2010, 2013). In this paper
we refer collectively to such processes as ‘knowledge exchange’
(KE). KE typically takes place between three, usually highly het-
erogeneous, groups (knowledge producers, intermediaries and
those who use the knowledge; Contandriopoulos et al., 2010), and
may lead to impacts on policy and practice that may be conceptual
(raising awareness and changing beliefs or thinking), instrumental
(direct changes to policy or practice) or symbolic (justifying exist-
ing policy or practice) (Rudd, 2011). Enabling more effective KE
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between research producers and users has the potential to signif-
icantly enhance the impact of environmental management
research, policy and practice.
This is of crucial importance to the generation of evidence-
informed policy and practice relating to environmental manage-
ment (Rudd, 2011). Evidence-based policy is often considered in
simplistic ways given its positivist assumptions and reliance on a
technical approach to policy-making (Stanhope and Dunn, 2011;
Geyer, 2012), and lacks the sophistication necessary for complex
policy areas like environmental management. However, the rapid
rise in popularity of the evidence-based approach has put pressure
on policy-makers to search for evidence far and wide, sometimes
transferring policies and their associated evidence bases across
continents (Legrand, 2012). The growing importance attached to
research by policy-makers and practitioners in environmental
management requires an increasingly close relationship between
researchers and thosewho are likely to use their ﬁndings. However,
those who wish to use research, often express frustration at the
barriers they face, for example poor communication and dissemi-
nation of research, lack of technical expertise to interpret and apply
research ﬁndings to their decision-making context, and the
mismatch in timescales between research and policy cycles (e.g.
Hyder et al., 2011; Fazey et al., 2013).
Although there is a growing body of experience emerging in KE
for environmental management, there has been very little consol-
idation of what has already been learnt and what needs to be done
to improve the practice of KE. Consequently, KE is often conducted
on an ad-hoc basis, based on ‘what seems to work’ with little
theoretical, methodological, or empirical grounding, and without
any systematic evaluation. Although there is growing interest in
tracing the pathways through which research inﬂuences decisions
in policy and practice (Holmes and Clark, 2008), results are not
reported in away that can assist thewider community to learn how
to build better KE processes in future (Fazey et al., 2014). Thus,
despite considerable conceptual understanding of the kinds of KE
processes that work well, in environmental management there is
still a distinct lack of both understanding of KE pathways and
limited empirically founded guidance available for researchers who
wish to facilitate KE to achieve beneﬁcial impacts from their work.
This paper addresses this gap by eliciting and synthesising the
expertise of practitioners to identify key principles for the practice
of KE in diverse multi-stakeholder research projects related to
environmental management.
This paper systematically analyses experiences of KE activities
from the perspectives of 32 researchers and stakeholders involved
in 13 environmental research projects working on catchment
management and uplands in the UK. By focussing on projects
working in similar contexts, it was possible to ensure that stake-
holders and barriers to KEwere likely to be broadly similar between
projects. This enabled the research to distinguish the effects of
different approaches to KE, rather than focusing on the effects of
doing KE in different contexts. Catchment management and up-
lands were chosen as a research context that typically requires
interdisciplinary and transdisciplinary working, spanning a variety
of different knowledges and stakeholders, where there was a range
of projects currently or recently engaged in KE. Our research
identiﬁes the factors and conditions that enhance or inhibit KE and
identiﬁes how KE can be designed and implemented more effec-
tively to support environmental management. The ﬁndings from
the research provide guiding principles for KE in environmental
management, which are of value to researchers, policy-makers,
practitioners and other stakeholders working in environmental
management. They have been used to develop KE guidelines for the
UK's largest funder of environmental research, the Living with
Environmental Change partnership (LWEC, 2012). They have also
directly informed the development of the EU Biodiversa pro-
gramme's Stakeholder Engagement Toolkit (BiodivERsA, 2014). The
paper ﬁrst outlines the research design and methodology. The re-
sults then explain the principles, while the discussion draws out the
relevance of the principles for KE at two scales: in single projects
and multi-projects (programmes).
2. Methods
Fig. 1 provides a schematic overview of the methodology
employed. First, peer-reviewed and grey literature was critically
reviewed (Evely et al., 2012). From this, a set of initial questions was
developed and key experts were identiﬁed for inclusion in an initial
Delphi structured process (see Linstone and Turoff, 1975). The
Delphi process culminated in an expert workshop with twenty KE
specialists representing a range of disciplines, for example educa-
tion, linguistics, communication, ecology, human geography and
international development (for detailed methods, see Fazey et al.,
2013). This aimed to gain a deeper theoretical understanding of
KE and to reﬁne the research questions to ensure they targeted key
knowledge gaps.
The ﬁnalised research questions were then turned into a semi-
structured interview guide (see supplementary material), and
one-hour long interviews were conducted with 32 respondents
(including 8 principal investigators, 11 project managers, 4 re-
searchers, 8 non-academic stakeholders and 1 facilitator) from
across the 14 upland and catchment management research projects
selected for the research (Table S1, supplementary material). Pro-
jects were selected to: represent a range of geographical contexts
fromacross theUK; investigate a range of issues linked to catchment
management and/or uplands; include those that explicitly incor-
porated processes to undertake KE; and represent research funded
by a range of bodies (we contrasted projects funded by an inter-
disciplinary programme designed to feed into policy and practice1
with projects funded by other research funders, Government and
NGOs). These were supplemented with two key informant in-
terviews with employees of UK research funding bodies with sig-
niﬁcant experience in facilitating and managing KE within the
context of large-scale research programmes. Data were analysed
using thematic analysis techniques based on a Grounded Theory
Analysis approach (see Charmaz, 2006; Braun and Clarke, 2006).
Findings were then presented for feedback in a workshop
comprising self-selected members of the original group of KE ex-
perts (a total of ﬁve out of the original twenty who attended the
ﬁrst workshop described above), supplemented by members of the
research funder, policy and practitioner community interested in
KE (making a group of 25 people who attended this second work-
shop). The workshop included discussion about how the ﬁndings
from the analysis could be generalised across different disciplines
and sectors, and made more relevant for the design of KE at
research programme level.
3. Results
Approximately 50 themes were identiﬁed and sorted into
broader themes as part of this analysis, to reach the smallest
possible number of distinct themes, which formed the basis for
each of the principles (see Fig. 2 and Table S2, supplementary
material). The ﬁve principles are summarised in Table 1. There is
some overlap between the principles and they are thus deliberately
not presented in a step-wise manner, even though some principles
underpin the application of others.
1 The Rural Economy & Land Use (RELU) programme: www.relu.ac.uk.
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3.1. Principle 1: design
Interviewees argued that successful KE should be carefully
designed as part of the research process, with inputs from likely
research users and other stakeholders,2 and there should be clarity
about the intended outcomes and any assumptions about why
particular activities would deliver those outcomes. This was
considered essential to foster a sense of trust between all those
involved, and create a sense of shared ownership over research
questions and subsequent ﬁndings.
More speciﬁcally, therewere four key aspects to effective design.
First, KE should be incorporated into research projects from the
outset to ensure adequate tailoring of the design to project goals
and the needs of likely research users. Second, as many opportu-
nities as possible for stakeholder engagement throughout the
research cycle needed to be built into the design, from proposal
development and research planning, to data collection, analysis
Fig. 1. Schematic diagram of the research methodology.
2 Stakeholders are deﬁned as anyone who is affected by or can affect the out-
comes of the research (after Freeman et al., 1984). As such, they are differentiated
from likely research users as a wider (but overlapping) group that has the capacity
to both be affected by (e.g. use) and affect (e.g. block or facilitate) the outcomes of
the research. In this paper, the term “stakeholder” is often used alone for brevity,
but this explicitly includes research users.
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and/or interpretation of results (e.g. prioritising, ranking, evalu-
ating ﬁndings), and the evaluation and dissemination of project
outcomes. Time was therefore needed to build a project team
capable of managing KE or to work with a KE professional. Third,
building ﬂexibility into the design was considered essential,
allowing project goals to adapt to changing stakeholder needs and
priorities (for example, by leaving ﬂexibility in project design
where certain activities can be speciﬁed once the project has
started). Fourth, interviewees indicated that it was important to be
clear and realistic about the likely impacts of KE to ensure that
expectations can be managed appropriately. This included a need
for openness with stakeholders about what the project hoped to
achieve, how, when stakeholders could engage with the research,
and how they may beneﬁt from the results.
Interviewees further suggested thatwhen tailoringKEactivities to
the needs of different groups, it is useful to consider the different
factors that motivate people to engage with the research process.
Common factors cited included: accessing future funding and new
business opportunities; developing new solutions to old problems;
increasing personal impact/inﬂuence through collaboration with re-
searchers; and intrinsic motivations, for example to “make theworld
a better place” or a desire to learn about the issues being researched.
Several interviewees had explicitly developed KE strategies to
help plan and effectively manage KE activities across their research
projects. Typical elements of these strategies included: i) identi-
fying KE mechanisms that could be used to achieve speciﬁc out-
comes associated with each of the project's KE objectives
(discussed above); ii) identifying ways of determining when these
outcomes are achieved (e.g. using indicators); iii) ensuring KE ac-
tivities are appropriately resourced and integrated within project
planning and management; iv) including some form of stakeholder
mapping and/or analysis (see Principle 2); and v) identifying
communication modes/channels and approaches that are appro-
priate for different types of stakeholder.
3.2. Principle 2: represent
Research projects need to adequately represent the diversity of
stakeholders involved in the research. These should be identiﬁed
systematically, as early as possible in the research process, ideally
prior to the submission of funding proposals, so that stakeholders
can help design both the research and the implementation of KE
activities.
Within the projects in our sample, a range of stakeholder
mapping and analysis techniques were used to help identify and
select individuals and organisations for engagement, and system-
atically consider their behaviours, interests, agendas, and inﬂuence
on decision-making (the most common method was interest-
inﬂuence matrices e see Reed et al., 2009). This way, it was
argued that engagement with stakeholders could be more effec-
tively tailored to their interests and motivations, increasing the
value and likelihood of engagement. Some interviewees indicated
value in ensuring inclusion of individuals who: i) have decision-
making power; ii) are well connected and able to disseminate
Fig. 2. Themes about effective knowledge exchange that emerged from analysis of interview transcripts, showing how they map onto the ﬁve principles. Themes are summarised in
Table S2 in greater detail, and each principle is summarized in Table 1.
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ﬁndings widely; and/or iii) are typically marginalised/excluded
from decision-making processes.
In some projects it was necessary to actively ensure personal/
organisational agendas were made explicit when stakeholders
engaged in the research process and to actively manage difﬁcult
individuals. Using structured stakeholder analysis techniques,
some projects also identiﬁed potentially conﬂicting stakeholders
and consequently designed engagement to encourage parties to
work more constructively together. Those projects that did not do
this indicated that greater effort to address any potential tensions
would have been valuable.
Compensating stakeholders for their time facilitated engage-
ment in some contexts, either through monetary or other means
(e.g. providing food and drink, help with local projects or
demonstrating how their involvement would help meet their per-
sonal or organisational goals). However, ethical concerns were
raised in paying likely research users for their involvement.
Engagement with stakeholders during the research process may
lead to other ethical considerations too, linked e.g. to intellectual
property rights, recording and attribution of comments, access to
preliminary ﬁndings prior to publication in peer-reviewed journals
and the creation of unrealistic expectations. These kinds of con-
cerns need to be discussed openly.
3.3. Principle 3: engage
Respondents emphasised the need for KE processes to create a
safe space in which those involved can effectively listen to each
other, share knowledge and skills, explore new ideas, learn, adapt
and apply the knowledge they gain. For KE to achieve sustained,
long-term impacts, one respondent argued that “a culture of KE”
must be promoted, where stakeholders are valued, two-way KE is
promoted and projects work to a shared purpose with stake-
holders. This was re-iterated by others.
Understanding the context in which the project operates was
considered vital e.g. understanding the local traditions and culture of
an area. To achieve this, itwas suggested thatﬁeldor laboratory visits
early on in the process may enable researchers to understand the
contexts in which research users work, and vice versa, and develop
trust. It was also suggested that where possible, projects build on
existing structures and processes run by those involved in KE pro-
cesses, especially where they are known to be working effectively.
Several projects had beneﬁted from being embedded within
research programmes that offered formal opportunities for re-
searchers and stakeholders to work more closely together e.g. via
work shadowing, placements and fellowships. However, re-
spondents also argued that creating more informal opportunities
for researchers and different stakeholders to connect with one
another around project meetings may be equally important e.g.
providing sufﬁciently long breaks, designing activities to get
different people working together in small groups, or opportunities
to talk en route to the ﬁeld.
Many researchers and users of research found professional facili-
tation important in enabling dialogue, especially where there was
conﬂict or controversy. Similarly, interviewees emphasised the need
to identify and engage effective knowledge brokers and in-
termediaries as early as possible in the research process. Effective
knowledge brokers were typically well-known and trusted by many
different groupswith an interest in the project. Someprojects created
ofﬁcial roles for such individuals in the research process e.g. on
advisory panels or involving them in hosting or co-designing events.
Finally, it was suggested that working with stakeholders to
identify and articulate the implications of research for policy and
practice may help researchers target their communication effec-
tively and enhance the probability that the target audience inter-
preted the research ﬁndings appropriately. Co-designing
communication materials with stakeholders increased the likeli-
hood that others engaged with the material, and the process of co-
developingmaterials often facilitated learning, among stakeholders
(about the research) and researchers (about communicating more
effectively with particular groups). Encouraging research users and
stakeholders to disseminate these communication materials
themselves may further increase their reach, oftenwell beyond the
lifespan of the project.
3.4. Principle 4: generate impact
For KE to be perceived as effective by stakeholders, it needs to
deliver tangible outputs that are of real value to as many
Table 1
Summary of principles for effective knowledge exchange including illustrative
quotes from researchers and research users.
Principle Summary
Principle 1:
Design
Knowwhat youwant to achieve with your knowledge exchange
and design knowledge exchange into environmental
management research from the outset
 Set goals for knowledge exchange from the outset
 Devise a knowledge exchange and communications strategy
 Build in ﬂexibility to knowledge exchange plans so they can
respond to changing user needs and priorities
 Allocate skilled staff and ﬁnancial resources to knowledge
exchange
Principle 2:
Represent
Systematically represent research user knowledge needs and
priorities in environmental management research
 Systematically identify likely users of your research and other
relevant stakeholders
 Embed key stakeholders in your research
 Consider the ethical implications of engaging with different
stakeholders
Principle 3:
Engage
Build long-term, trusting relationships based on two-way
dialogue between researchers and stakeholders and co-
generate new knowledge about environmental management
together
 Engage in two-way dialogue as equals with the likely users of
your research
 Build long-term relationships with the users of your research
 Work with knowledge brokers
 Employ a professional facilitator for workshops with research
users
 Understand what is likely to motivate research users to get
involved in your research
 Create opportunities for informal interaction and learning
between researchers and stakeholders
 Work with stakeholders to interpret the implications of your
work for policy and practice, and co-design communication
products
Principle 4:
Impact
Focus on delivering tangible results as soon as possible that will
be valued by as many of your stakeholders as possible
 Identify quick wins where tangible impacts can be delivered
as early as possible in the research process, to reward and
keep likely users of research engaged with the research
process
 Get your timing right
Principle 5:
Reﬂect and
Sustain
Monitor and reﬂect on your knowledge exchange work, so you
can learn and reﬁne your practice, and consider how to sustain a
legacy of knowledge exchange beyond project funding
 Regularly reﬂect with your research team and key stake-
holders on how effective your knowledge exchange is
 Learn from your peers
 Share good practice
 Identify what knowledge exchange needs to continue after
research funding has ceased and consider how to sustain this
in the longer-term
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stakeholders as possible. Some interviewees suggested that deliv-
ering a number of useful outcomes as soon as possible (but without
compromising the rigour and integrity of the research) may help
gain the respect and ongoing support of stakeholders. Suggested
outputs included: synthesis reports; brieﬁngs; and providing ac-
cess to useful data, models and expertise that stakeholders did not
have prior to the research. Despite the preliminary nature of many
of these outputs and the lesser value they had for researchers at this
point of the research cycle, for research users who did not have
access to research behind journal pay-walls, simply seeing the
collective knowledge of the research team could be valuable, and in
some cases transformational.
Several respondents emphasised the need for iterative engage-
ment throughout the research process, taking time to engage
regularly with research users to ensure the planned research
remained relevant. This also helped identify new opportunities that
could later generate impact. However, interviewees warned that
sufﬁcient funding and ﬂexibility needed to be incorporated into the
research design to enable effective responses to these opportunities
(Principle 1).
Some research users (especially policy-makers and regulators)
may need to receive information and/or advice from ongoing
research to coincide with key points in decision-making e.g. coin-
cidingwith policy/legislation review cycles. Interviewees suggested
that it may be useful for researchers to plan in advance how a
research project canmake different contributions to this process on
timescales of (i) days/weeks, (ii) months and (iii) years. Although it
was difﬁcult to plan for many short-term needs, they argued that it
was sometimes possible to update, adapt and re-frame existing
outputs, making them relevant to current needs. However, some
interviewees emphasised the need to carefully consider how risk
and uncertainty was communicated to decision-makers, especially
when working with preliminary ﬁndings.
3.5. Principle 5: reﬂect and sustain
Many comments were made about the need for ongoing
reﬂection and learning as part of KE, and planning so that KE ac-
tivities could be sustained beyond the lifetime of the project.
Interviewees spoke about the need to build time into KE activ-
ities for participants to reﬂect on the effectiveness of the KE process
and its outcomes. Several challenges were identiﬁed, given the
many different aspects of KE that could be evaluated, the signiﬁcant
time-lag that often occurs between a KE process and eventual
outcomes (e.g. formulation of government policy), and the non-
linear relationships between KE process, impacts and outcomes
that may be affected by many other political, social, cultural and
institutional factors. However, interviewees who regularly evalu-
ated their KE activities found that this helped their projects identify
and adapt to shortcomings in the design of KE or the research itself
(usually in terms of its relevance for likely users), and enabled them
to harness new opportunities for generating impacts as they arose
(Principle 4). By building in opportunities for regular feedback
about KE activities, it facilitates re-assessment of who holds a stake
or is likely to use the research, and can ensure stakeholder repre-
sentation remains relevant throughout the research cycle (Principle
2).
Some interviewees found it beneﬁcial to involve stakeholders
who had engaged with the research in the evaluation of their KE
activities. The evaluation process provided opportunities for
stakeholders to work together to share perspectives, increase
ownership of and responsibility for KE, and enabled participants to
work together to reﬁne KE practice. However, others were more
critical of what they perceived as the increasingly burdensome
reporting requirements of funders, who want to evaluate KE
activities regularly throughout the research. It may therefore be
necessary to balance the beneﬁts of working with stakeholders to
evaluate KE against the additional work this would create.
Finally, interviewees spoke about the value that many stake-
holders derived from research, long after projects had been
completed, and stressed the need for on-going communication and
interpretation of ﬁndings. Such ‘legacy arrangements’ may support
continued engagement between researchers and research users, to
extract and augment value from the previous research through
interpretation activities and supplementary analysis. In some cases,
this was seen as the role of funding programmes, rather than
shorter-term projects. However, some believed that the extent to
which long-term KE might be required beyond the life of a project
should be considered at the start. For example, if a project planned
to develop a network that would have the potential to continue
operating beyond the time-frame of the initial project, it would be
necessary to forge collaborations with organisations who shared
this goal, but who could also fund or administer such a network
long after the project has ended.
4. Discussion
In this section, we situate the principles that emerged from our
empirical analysis of KE in environmental management projects
within evidence from a broad range of theories and practices. In
doing this, we demonstrate thewider applicability of the principles,
for and beyond environmental management.
Recent years have seen understanding of knowledge shift from
“knowledge as a thing” (which can be given and received)
towards “knowledge as a process” (which evolves over time and is
context-speciﬁc) (Evely et al., 2011; Phillipson et al., 2012). This
evolution emphasises approaches to KE that explicitly recognise
knowledge as a complex system in its own right, where knowledge
is seen as context-dependent and strongly related to an individual's
perceptions and worldview (Evely et al., 2011). These theoretical
models view KE as an inherently social process. They highlight
feedback learning loops and non-linearity, along with thresholds,
where new knowledge may be particularly important in effecting
change and informing decisions about the natural environment
(Evely et al., 2011). This means that it becomes possible to plan and
design for KE (Principle 1) identify stakeholders (Principle 2), and
plan activities in relation to stakeholder needs to deliver tangible
impacts (e.g. with reference to key points in the policy cycle;
Principle 4).
Decisions made by environmental managers (whether from
policy or practice) are inﬂuenced by their relationships with their
peers and others in their social network (Stern, 2002; Poortinga
et al., 2004). Most of what we learn and the beliefs we hold stem
from interactions with other people, whether informally through
conversation with those in our social network, or via formal re-
lationships, for example, with teachers and mentors (Bandura,
1977; Sutherland et al., 2004; Reed et al., 2010). Even learning
from written material, such as books or via the Internet, is socially
mediated. This is because what we choose to learn about and trust
as valid and reliable is inﬂuenced by the society and culture in
which we learn it (Bandura, 1977). As such, the knowledge an in-
dividual gains through their engagement with research will be a
product of that individual's previous experience and practices, and
interactions with social structures, and will reﬂect the cultural,
social, and institutional structures of the society within which the
individual lives (Bourdieu 2001, cited in Contandriopoulos et al.,
2010). As a result, the extent to which new information generated
through research about environmental management becomes
embodied in policy or practice is often more dependent upon the
quality of the relationships that researchers have with policy
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makers and practitioners and their social context, than it is upon
the quality of the research itself (Principle 3). These relationships
and social context mediate the transformation of information into
knowledge, and whether and how it is subsequently shared with
others, and ultimately reaches decision-makers who can act upon
it. This is borne out by empirical analyses of KE interventions in
other contexts (e.g. Beyer and Trice, 1982; Huberman, 1987; Shulha
and Cousins, 1997; Landry et al., 2001; Carpenter et al., 2003;
Kramer and Wells, 2005), including lobbying (e.g. Hansen, 1991;
Heinz et al., 1993; Heaney, 2006) and individual-level theories of
human behaviour (e.g. Albaek, 1995; Bourdieu, 1980, 1994 cited in
Contandriopoulos et al., 2010). This emphasises the importance of
carefully identifying and selecting likely users and other stake-
holders for engagement with research (Principle 2), and the
importance of interpersonal trust in facilitating effective two-way
communication between researchers and those likely to use their
ﬁndings (Principle 3).
A critical approach to KE must therefore acknowledge the social
nature of knowledge. For example, evidence may become distorted
as it is passed fromperson to person through social networks (Owen
et al., 2009), and may even be misappropriated to achieve the goals
of special interest groups (Ladle et al., 2005). Robust evidence may
be overlooked whilst more ﬂimsy ﬁndings may gain traction with
decision-makers who do not always have the time or expertise to
critically interrogate its theoretical, methodological or empirical
basis (Pullin et al., 2004). This is because, when forced to make de-
cisions over short deadlines, evidence is often judged as trustworthy
on the basis of its source (Hurley, 2006), for example the quality of
the journal it is published in, or the credentials of the person who
communicates it. It is also important to note that the credibility of
information is not judged purely on the basis of its scientiﬁc rigour
and internal validity; instead, there is evidence that the implicit and
sometimes tacit knowledge and experience of the decision-maker
can be afforded signiﬁcant weight in the decision-making process
(Weiss and Bucuvalas, 1980; Whiteman, 1985; Cousins and
Leithwood, 1986; Dobrow et al., 2004). As such, Contandriopoulos
et al. (2010) argue that scientiﬁc ﬁndings are rarely afforded any
greater weight than other lines of evidence in policy decisions.
This implies that researchers need to take on new roles if they
are to facilitate KE and channel their research into policy and
practice. Conducting rigorous research upon which scientiﬁcally
sound advice can be based is only the ﬁrst step in a much longer
journey towards the implementation of research ﬁndings. Viewing
KE as an inherently social process challenges researchers to go
beyond simply producing and communicating new knowledge and
to begin acting as “knowledge brokers”,3 providing decision-
makers with access to the most reliable and relevant knowledge,
whether from their own research or the work of colleagues
(Phillipson et al., 2012; Principle 3). The knowledge broker role is
based on trust, which can only be built through time, patience,
humility and empathy (Pomeroy et al., 2001; Berkes, 2009).
Adopting a knowledge broker role can also create opportunities for
researchers to work together with decision-makers in order to co-
produce new knowledge that is correctly tailored to feed directly
into policy or practice (B€ackstrand and L€ovbrand, 2006; Stringer
and Dougill, 2013; Principle 3). In collaboration with the likely
research users, researchers may then integrate their ﬁndings into
options or actions that embed research results in normative argu-
ments that assert a link between a particular course of action and
its anticipated consequences (Knott and Wildavsky, 1980;
Brunsson, 1982; Bardach, 1984; Majone, 1989; Haas, 1992; Princi-
ple 3).
Bardach (1984) suggests that knowledge has both a cost and a
value, and that knowledge will reach those who value it enough to
meet the costs of producing or obtaining it. As such, the producers,
intermediaries and users of knowledge will invest in KE processes
to the extent that they perceive it will proﬁt their cause
(Contandriopoulos et al., 2010). This suggests researchers must ﬁnd
ways of designing KE to reduce the costs andmaximize the value of
engagement for those who are most likely to use their research
(Principle 1). Our ﬁndings suggest that one way of doing this is to
ensure that there are tangible beneﬁts from engagement as early on
as possible (Principle 4). If researchers are to engage the likely users
of their work throughout the research process and co-generate
knowledge, then this requires an investment of time and re-
sources by both researchers and research users. By sharing the costs
of collaborative work (e.g. stakeholders spending time on the
advisory panels of research projects and researchers spending time
designing the questions, needs and priorities of likely users into
their research), researchers and the likely users of the knowledge
that is generated, can then each share in the beneﬁts of more
relevant research that achieves greater impact.
Despite this, no matter how effectively the principles in this
paper are applied, there are a number of factors that will always be
beyond our control. For example, although much can be done to
adapt research outputs to feed into the events and issues of the day,
timing (whether good or bad) will always inﬂuence the extent to
which research ﬁndings are likely to be perceived as relevant by
decision-makers. Timing may also affect the way that knowledge
from research is used in the decision-making process e.g. pre-
senting new opportunities for decision-makers based on research
ﬁndings, presenting opportunities to adapt research to help address
speciﬁc challenges faced by decision-makers, or simply being used
to justify existing opinions or policy positions (c.f. Weiss and
Bucuvalas, 1980). Some KE processes operate between autono-
mous individuals who have the power to act upon what they learn
(e.g. land managers), but many operate in systems or organisations
characterised by high levels of interdependency between in-
dividuals, with no individual having the power to make decisions
by themselves (e.g. members of the policy community)
(Contandriopoulos et al., 2010).
5. Conclusions
The research has empirically identiﬁed ﬁve principles for the
practice of KE for environmental management through interviews
with researchers, intermediaries and users of research, reﬁned
through workshops with KE academic experts and experienced
practitioners. Despite the relatively small sample size, this is one of
the few empirical studies to systematically consider good practice
in knowledge exchange for environmental management. By care-
fully designing KE into the research process (Principle 1), this paper
has argued that projects may be better able to adapt their work to
meet the needs and priorities of those who are most likely to apply
their research in policy and practice. Crucial to this, is the system-
atic representation of likely users of research and other relevant
stakeholders (Principle 2). Ensuring time is spent reﬂecting on how
knowledge is being generated and shared throughout and beyond
the limited lifespan of the typical project (principle 5), enables
adjustments to be made to how the project engages in dialogue
with stakeholders (principle 3) to further ensure knowledge is
generated that can feed into real-word decisions and achieve
beneﬁcial impact as soon as possible (principle 4). Effective KE is
based on long-term relationships, and consideration should be
given to the legacy of ongoing KE that may be necessary beyond
3 Trusted individuals or organisations who connect and facilitate two-way dia-
logue between individuals of different knowledge groups.
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initial research funding (Principle 5). Following these principles
should help researchers, policy-makers and practitioners in envi-
ronmental management move towards greater recognition of the
different ways of understanding and working with knowledge and
away from uni-directional, linear exchanges of knowledge and only
technical approaches to KE. Importantly, while the context inwhich
research knowledge is used will clearly have a strong inﬂuence on
the impact of the research, our research clearly demonstrates that
no matter how challenging the context, a genuine exchange of
knowledge and a more effective approach to informing future de-
cisions can be grounded in the ﬁve principles of knowledge
exchange.
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